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The Heart

Disease of the heart now causes more deaths in
Western countries than disease of any other
organ, amounting to more than a third of all
deaths in England and Wales according to the
Registrar General's Statistical Review for 1977.
Atheroma and thrombosis of the coronary
arteries account for most of these deaths by
causing ischaemic heart disease in its various
forms. The other frequent causes of cardiac dis-
ease include systemic arterial hypertension,
chronic diseases of the lungs which cause pul-
monary hypertension, rheumatic and other les-
ions of the heart valves, congenital abnor-
malities, thyrotoxicosis and anaemia. The re-
lative importance of these conditions varies
greatly throughout the world.

The work of the heart. Assuming that at rest
the stroke volume of the heart is 66 ml and the
rate 72 beats per minute, the left ventricle has a
minute volume of about 5 litres, and a daily

output of 7200 litres (about 1\ tons). The
normal heart has great reserve power, and this
can be substantially increased by physical train-
ing. During exertion, there is a greater venous
return to the heart with consequent increase
in diastolic filling and stretching of the
muscle fibres; the response is a more vigorous
contraction (Starling's law) and the blood
pressure is raised. The rate of contraction
also increases during exertion and these two
factors together can raise the minute volume
to about seven times that of the resting
state.

This physiological performance can be
maintained only if (1) the myocardium is
intrinsically healthy, (2) the valves function
efficiently and (3) the conducting system of the
heart co-ordinates contraction of the chambers.
Disturbance of any of these requirements can
cause cardiac failure.

Cardiac Failure

Definition. Cardiac failure is that state in
which the ventricular myocardium fails to main-
tain a circulation adequate for the needs of the
body despite adequate venous filling pressure.
Failure of one or both atria is common, but the
effect on cardiac function is relatively unimpor-
tant unless ventricular function is also deficient.

Causes

Cardiac failure is due to weakness or in-
efficiency of myocardial contraction, to an
abnormal increase of the work required of the
myocardium, or to a combination of both.
These two basic causes may be further clas-
sified as follows.

(1) Intrinsic pump failure. This is most com-
monly due to weakness of the ventricular con-
traction, the commonest cause of which is myo-
cardial ischaemia resulting from coronary
artery disease. Other causes of myocardial
weakness include myocarditis, severe toxic bac-
terial infections and congestive cardiomyo-
pathy.

Systolic emptying of the affected ventricle(s)
is incomplete because the force of contraction
is reduced, and during diastole the chamber di-
lates to contain both the residual blood and that
received from the atrium. The dilated chamber
works at a disadvantage because the force re-
quired to provide a given pressure is greater in
a large than in a small chamber. Consequently,